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S<TRA-NUCLEAR  INFLUENCES  ON  ANGULAR 


CORRELATIONS 


IP  is  well  knovm.  tnat  the  angular  correlation 
Letwoen  successive  nuclear  radiations  roay  he  InTiucnced 
by  the  surroundings  in  which  the  emitting  nucleus  finds 
itself.  In  particular,  previous  v/ork  at  the  E.T.H.  in 
Zurich  has  shown  that  the  anisotropy,  ! v ) i /Z)  ■, 

of  the  Y-Y  angular  correlation  in  the  decay  of  In^H  by 
electron  capture  to  CdHI  varies  between  aero  and  - 0.20, 
depending  upon  whether  the  source  is  embedded  in  an  ionic 
crystalline  material  or  in  a metal  of  suitable  thickness. 


There  has  previously  been  little  experimental 
evidence  concerning  the  na t ur e of  the  reorienting  influences 
affecting  angular  correlations,  although  there  have  been 
suggestions  that  a magnetic  interaction  between  the  electronic 
shell  and  the  nuclear  magnetic  moment  could  be  responsible 
in  some  cases.  In  addition,  the  character  of  the  anomalous 
c-Y  angular  correlation  observed  in  the  decay  of  radio- 
thorium  suggests  the  possibility  of  an  electric  reorienta- 
tion through  the  nuclear  quadrupolc  moment.  Recent  work 
at  the  E.T.H,  in  Zurich,  however,  clearly  demonstrates  the 
fixistence  of  a quadrupole  effect  in  the  case  of  the  cadmium 
correlation,  and  rules  out  any  significant  magnetic  destruc- 
tion of  the  correlation.  This  work  has  been  carried  out 
y a group  consisting  of  H,  Albsrs-Schbnberg,  F,  Hanni, 

. Heer,  T.B.  Novey,  and  P.  Scherrer, 


Magnetic  Decoupling  Experiment 

The  Swiss  group  has  performed  a magnetic  de- 
coupling experiment  which  should,  in  principle,  eliminate 
the  effect  on  the  angular  correlation  of  the  coupling  bc- 
tv/een  nuclear  and  electronic  magnetic  moments.  The  magni- 
tude of  the  field  necessary  to  produce  decoupling  can  be 
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estimated  fairly  accurately  from  the  Icncv/n  half-life  of 
the  e xc  i t e d p*uc  lear  st.ate  hy  o*;c  actl  oa 

of  the  correlation,  entirely  to  a magnetic  interaction. 

A field  of  ZO^OOO  gauss  v;as  found  sufficient  and  v/as  ap- 
plied along  the  direction  of  one  of  the  tv/o  gamma-ray 
counters  by  means  of  a magnet  having  a hole  through  the 
pole  face  to  allow  Y rays  to  reach  tne  detector.  The 
anisotropy  of  the  angular  correlation  observed  in  the  mag- 
netic field  was  calculated  from  the  measured  ratio  of  the 
coincidence  rate  at  130®  with  full  mc^gnet  ic  field,  to  the 
coincidence  rate  at  the  sam.e  angle  without  fiold,  by  using 
the  experimentally  determined  anisotropy  of  the  correla— 
t i on  in  zero  field.  Such  essentially  exper iitenta  1 ceter- 
m i na t i ons  oi  t he  anisotropy  in  t-^ie  ^*^ec ^u o 1 _ ng**  i..a gn e u ic 
field  v/ere  carried  out  for  a nuoiber  of  sources  in  which 
the  atoms  were  embedded  in  var  i ous  media  and  also 

for  sources  where  the  indiuin  compounds  v.ere  in  crystalline 
form  or  in  solution.  h’o  appreciable  variation  of  the 
anisotropy  with  external  magnetic  ficlc  was  found  in  any 
of  the  magnetic  decoupling  experiments,  thus  providing 
strong  evidence  against  the  destruction  of  the  Cd^'^*  cor- 
relation by  the  magnetic  field  of  the  electronic  shell. 

Search  for  an  Electric  Ouadruoole  Effect 

The  existence  of  large  electric  fields  in  crystals 
having  lower  than  cubic  symmetry  gives  the  possibility  of 
subjecting  a nucleus  to  an  electrically-produced  torque 
v/hich  acts  on  its  quadruooie  moment.  In  fact,  Pound  (Harvard) 
has  proposed  the  alignment  of  nuclear  spins  at  low  tempera- 
tures by  this  technique.  The  Swiss  group  has  performed 
angular  correlation  measurements  on  metallic  indium  single 
crys ta Is  (face  centered  tetragonal)  which  should  have  an 
electric  field  of  axial  symmetry.  It  is  to  be  expected 
theoretically  that  the  anisotropy  of  the  angular  correlations 
in  such  crystals  v/ill  depend  on  the  angle  between  the 
crystallographic  c-axis  and  the  normal  to  the  plane  in  which 
the  correlation  measurement  is  made.  A similar  effect  is 
predicted  when  the  c-axis  lies  in  the  plane  of  the  counters, 
and  then  depends  on  the  angle  between  the  axis  and  the  fixed 
counter.  Both  of  these  effects  have  been  observed  at  Zurich, 
In  each  case  a rapid  variation  of  anisotropy  with  angle  is 
observed,  and  the  ratio  between  maximum  and  minim.um  anisotropy 
is  of  the  order  of  3:1,  In  addition,  a the oret ica 1 ly  pre- 
dicted phase  shift  in  the  correlation  which  depends  on  the 
angles  mentioned  above  has  also  been  observed. 
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r ur  t ho  r 


' Exoor  imonl.s 


The  Swiss  cici;;ons tra t i oa  of  the  existeacc  of  the 
quoerupole  ialeraction  effect  ia  t:.e  Cuc;eiu:r.  correlatioa 
,'ives  the  possibility  of  oeterniaiag  the  qu-ci'upoie  nio;r.eat 
of  the  excited  iateri.iediatc  auclear  state  iavolved.  It 
^5  i^p»eer  Stood  that  itii*ti*ei'  exoea  ii*ie  ats  la  ciii.s  ^^eecti  oa 
arc  in  progress  at  the  E.T.H.  In  this  conr.ee tioa  It  will 
ac  necessary  to  assume  the  electric  fielo  gradient  ia  the 
crystal  or  determine  i t by  other  means. 


'■-.■lASliREI.E:':?  OF  THE  MASS  OF  THE  SIIISTOL  K-1  tf-ISOX 


Dr.  ivirster  Kristiaassoa  of  the  University  of 
Lund,  Sweden,  has  recently  completed  a careful  redetermiaa- 
tion  of  the  mass  of  the  Bristol  K-i  meson  using  the  ph-eto- 
•oloctric  method  developed  at  Lund  by  hr  is  t iansson  and  Brof, 

'^'on  rriesen  iCx.  leci.n.Cc^l  ite^o*  t o/X hL***!  — **ie  pc«i  w** 

cle  in  question  was  observed  by  the  Bristol  group  in  a 400 
r.icron  thick  Ilford  G-5  emulsion  exposes  uncer  oO  cm  of 
lead  on  the  Jungf raujoch.  The  track  begins  near  the  sur- 
iace  Ox  tne  emulsion  and  ends  *i:,OoO  microns  later  near  tne 
_,iass  with  a subsequent  decay  into  one  charged  and  one  or 
...ore  neutral  particles.  Earlier  the  ;xi'istoi  group  measurfed 
li'ie  mass  by  scattering  and  range  met.nods  and  by  a cc.mbina- 
tion  of  cap  counting  and  range  observations.  These  methods 
gave  (1260  i 290)  and  (1365  i 200/  electron  masses  respectively. 

.nr  is  t Ians  son  has  now  obtained  a .mass  value  of  (1513  a 70)mg, 
■.'..is  being  a refinement  of  his  value  of  ( 1550  i 130)m  re- 
parted  earlier.  (Technical  Report  Cl.RL-5-52)  ® 


A detailed  account  of  the  technique  of  this  mass 
-.aasurement  will  be  published  soon  in  the  Philosophical 
. ujaaine  by  Dr.  Kr i s t ianss on. 


Significance  of  the  Result 

The  Lund  result,  with  its  high  asserted  precision, 
'.ahos  on  significance  iia  relation  to  the  present  situation 
cc.rcerning  the  masses  of  kappa  and  chi  mesons.  At  the 
'o'pcrd'.agen  Conference,  July  1952,  it  was  felt  (cf.  Techni- 
;al  .-ieport,  OKRL-72-52)  that  the  masses  of  these  particles 
:ould  be  distinguished  by  scattering  and  gap-count  .methods 
• s iCJO  and  1470  electron  masses  respectively.  At  the 
, resent  time,  however,  the  Bristol  group  tends  to  set  the 
...xs  of  both  particles  at  about  1150  m.  and  considwrs  them, 
.von  if  actually  particles  of  different  mass,  to  be  In- 
nsting-uishable  by  scattering  and  gap-count  techniques 
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(see  Technical  *\.eport,  * V.'.*en  t.i'.e  Lund  re- 
sult Ol  is  e u**tp  Was...  \/c»*uev> 

or/^^1150iu^  tiierc  is,  of  coursv.^  .-i;  : . v,  v-e  s u ;'^eu  t i on 

0 i a s t o * j ia  i.Ae  OAiiore."^eo  sul*.  s...^  «e.^s.*vw  w*  w>*e 

photoelectric  and  the  Mor^  convcnticnal  *.-^\.hoes  oT  ir.uss 
do  to  r:ni  na  t i on . I£vcn  id  m'.vIs  ter*.^  t i c error  is  escribed 
e 11 1 i r e 1 V to  t iic  phos^c electric  r.etnou^  « r.e  method  because 

01  its  inherently  yreutor  precision  may  s-:ll  possess  reel 
value  as  a ire  ans  oi  diijttn^iiishin^  a ui-.i.erence  oe  t w e e n 
kappa  and  chi  mesons  by  r.;easurci:.e:.t  of  the  mass  difference 
between  therm  i.*.e  r.'.otriCd  riii{jrit , i or  cxar»pie  ^ be  applied 
as  an  empirical  one,  c oi.'.par  intj  P.uppa  caI.c  c.ti  masses  v/ith 
the  mass  of  protons  found  in  z..c  sur..c  plutcs.  if  s'.eusure- 
n.cnts  on  a number  of  kappa  ana  c'ni  p^rsicles  zhcwccl  two 
distinct  groupings  outside  the  resolution  of  the  Lund  deter- 
mination, non-identity  of  the  tv;o  par  tie  ios  might  be  con- 
sidered demonstrated  regardless  of  \/hcthcr  the  photce  iectr  ic 
technique  gave  the  absolute  mass  values  correct.y,  3y 
calibration  on  proton  tracks,  effects  of  different  develop- 
m.cnt  conditions  between  different  plates  could  be  corrected; 
also  recent  work  at  Lund  has  shov/n  that  the  fading  of  the 
latent  image  is  less  than  anticipated,  so  that  it  would  not 
be  essential  that  the  proton  and  meson  tracks  be  produced 

at  the  same  times. 


A l/AwNETOPHOTOVCLTAK 


IN  GERhANIlI.; 


y Dr,  Pierre  Aigrain  and  I'..  Hubert  Euiliard  of 

I'Ecole  Normale  Superieure,  Paris,  have  recently  observed 
a magnetophotovoltaic  effect  in  single  crystals  of  germani- 
um at  room  temperature,  and  have  developed  a mathematical 
theory  which  seems  to  be  in  ajrccm.cnt  with  the  observations. 
They  have  suggested  that  the  effect  be  called  the  '’Kikoin® 
effect  after  the  Russian  who  first  observed  it  in  1934  in 
CuO  at  liquid  air  temperatures  (Kikoin  and  Noskov,  Phys, 

Z,  Sowjet,  586  (1934)), 


The  Kikoin  effect  is  observed  v;hcn  a semi- 
conductor in  a magnetic  field  is  exposed  to  a beam  of  light 
at  right  angles  to  the  field.  The  effect  is  cbscrved  as 
an  e.ra, f,  along  a direction  at  right  angles  to  both  the 
illumination  and  the  .magnetic  field.  According  to  Aigrain, 
it  may  be  ur.derstood  intuitively  by  picturing  the  trajectories 
of  holes  and  free  electrons  created  by  the  light  beam  as 
being  bent  by  the  magnetic  field  in  opposite  directions  and 
thus  producing  a potential  gruuient. 


Frenkel  (ibid,  3_,  155 
i> ne  e f f e c . , ^u t ...s 
d 1 . . c r e nc e in  . he  mc.-.i.iwg^  o.  . 

1 ir.w ii<^va  aa itio. « ^ 
be  found  in  specimens  where  me 


f • 


i5)) 


t * 

.1  .K  e w r. 


• O tt.O  U ^ V.4 

P ^ U w U ' 


to  explain 

V 1 on  o...  c* 
bub* 


. e C ^ Cm* 


cl^^ct^Gn  and  hole  mobilities 
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*•  \- 


aro  substantially  the 
whicb  led  Ai^rain  and 


s arse  f and  i t v/as  1 
liulliard  to  i'c**cxar.*i 


s c on siGar  -it  *on 
no  tito  pro-jlor*** 


In  the  last  fev/  r.ionths,  they  have  derived  new 
1'orr.iulas  to  describe  the  ellect  ar*d  have  rr.ade  rr.easurCinentS/ 
the  results  o:'  which  support  these  formulas.  It  is  their 
conclusion,  that  the  Kikoin  voltage  can  be  described  by 


where 


and 


y,  = ^ 

K H + L 


where 


D 

a 

3 

•S' 

c 

o' 

N 

J 


= Kikoin  voltage  _ 

= light  intensity  in  photons/cs'^/sec 
^ magnetic  field 
= length  of  specimen 
= diffusion  coefficient 

= absorption  coefficient  for  ;.he  v/ave  length  used 
is  defined  by  the  equation  Lis'*  = x 
= carrier  lifetime 
= velocity  of  light 
= surface  combination  rate 

^ density  of  free  carriers  in  the  uni iluminated 
spec imen 

= thickness  of  specimen 
= electron  mobility  = hole  mobility 


The  above  formulas  indicate  that  for  high  light 
values  a "saturation”  voltage  is  obtained  equal  to  A, 


These  results  fit  both  the  published  results  of 
hikoin  and  Noskov  and  also  the  recent  measurements  on 
•'.ermanium,  under  certain  limiting  conditions,  the  dif- 
I'crent  terms  in  the  above  formulas  may  be  evaluated 
separately,  3y  a combination  of  such  experiments,  it  is 
possible  to  deduce  all  of  the  parameters  charac ter : z ing 
'.he  specimen  under  observation;  the  average  carrier  mobility, 
•fue  diffusion  coeffic.ent,  the  lifetime  of  the  carriers, 

■u.d  the  surface  recombination  rate.  Algrain  has  sug  ,ested 
that  this  method  may  prove  more  convenient  than  conventional 
r.ethoaa  using  the  Hall  effect  and  micr  oe lec tr  oces  , 
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Notes  desci' i biPiQ  those 
ep;ioar  soon  in  CorrioLos  Neauu^  ar.v 
also  he  found  in  report  0> 

Office  of  N'av^al  Resear cii, 
wode  7^t0^  vVasitinQtwn 

MNSS  SPECTRQiiRAPH  STAP.ILI?f.TICN 


unary  results  wi  i i 

kOa'  acAaVa'aakaUba  Oa  a \J  a * 1 

_ c.  o 1 e I r Gio  t ne 
. 1 ioat  i or.s  Office, 


-7i:s 


An  interesting  electronic  apparatus  has  been 


o;  s 


- h < M . 

C.4J  * A.  X 


developed  by  Dr.  h.  LiuRin,  of  th-  \.'o iaraann  Ins 
Rehovoth,  Israel,  to  provide  a ccmplete  sys 
zation  for  a ISC*^  mass  spec tr ogr aph.  It  resea'ibles  in  sezie 
V/  a vs  t ne  au  ^ o>«Ld  x c x r e ^ue  n^^  y “o  0i4ux  ox  ecjux^nieitc  used  xn 
radar  receivers. 


A sstall  audio  frequency  voltage  is  s'. 
on  top  of  the  accelerating  vcltace,  V,  for  the 
they  are  deflected  by  the  riiagnctic  field).  At 
slit  this  produces  a c orrespond i ng  oscillation  in  the 
position  of  the  ion  beam.  ?hc  slit  is  broad  enough  sc  that 
there  will  be  no  change  in  output  current  i 


:uper imposed 
i ions  Coe*  or e 
t ne  output 


center  falls  near  she  center  of  the  slit, 
instrument  is 


i : 


'cut  o: 


tune** . a sma  x x auc  i oi r « 
ponent  will  appear  in  the  outp*ut  '.-/hich  can  be 
oy  means  of  a tuned  a'ucio  amplii  ler . xoe  c*uti 
amplifier  is  fed  into  a phase-sensitive  dc 
operates  a servomechani sm  controlling  the  magn 
accelerating  voltage  V.  By  varying  V in  the 
tion,  the  ion  beam  is  returned  to  the  center  o 
in  this  way  the  mass  spectrograph  is  io-eked  on 
spite  of  small  variations  in  its  magnetic  field  and  other 
f ac  tors . 


ho*vever,  the 
;uency  com- 

• X ^ A 0 d 
I c Ox  c r* 6 

:CwOr  which 

it'ude  of  the 
roper  direc- 
f the  slit; 
a oeak  in 


In  addition  to  this  locking  mechanism.  Dr.  Lipkin 
has  introd’aced  a slow  scan  mechanism  'which  varies  the 
voltage,  V,  over  a pre-deter  r»i  X c Q r s n ge,  so  that  the  mass 
spectrograph  can  search  for  the  peak  of  the  ion  beam  before 
the  locking  mechanism  goes  into  operation. 


t i on  an 
t he  0 ^ ® . V- 
exper iments  a 


This  instrument  has  recently  been  put  into  oper 
id  is  being  used  for  making  automatic  meas'urements  , 
ratio  in  connection  with  physical  chemistry 
t the  Weizmann  Institute. 


a- 

of 


t:-:s  red  shift  c?  sclar  s?TC':k.\L  linzs 

Hr.  rd.G.  Adam  of  the  Cbservatcry,  Oxford,  has 
X.J e e 1 * en g&gcd  xO.  xxxO  xa^xx  * xVv*  y ux.ru  c..  x.  otuoy  o*  t. le 
red  shift  of  the  solar  spectral  Iir.x;s  p.'ecictec  by  the 
t ne  or  y ox  reluxiv.cy.  *..io  u..i-.x  is  c *x.e  to  x lUe  s tr  on  g 
gr a V X t a t X ona X i leio  at  t w '<.xx A*  X w* C C C*.  clIaC  SiiOUld 
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bo  of  the  order  of  luognitudo  of  Z : 

1^01  AAor  o/»0\rf*  i r<>w . k v< s > 

and  others  have  been,  inconclusive. 


■V 


of  the  original 
St.  John, 


In  the  expor  irr.ents  of  St,  John  (iS2.^;,  red  shifts 
of  the  order  of  O.OGdA  were  found  at  wave  lencLhs  v;here 
the  theory  would  predict  O.OGDA,  The  shift  v/as  found  to 
vary  between  the  center  and  the  limb  of  the  sun,  and  this 
was  tentatively  attributed  to  radial  streaming  of  the  emit- 
ting gases.  One  of  the  objects  of  the  present  research 
has  been  to  explore  this  hypothesis  by  a scries  of  measure- 
ments at  different  latitudes  on  the  sun's  disc. 


On  an  e lementary  ba: 
strear.'.ing  would  -i  .-u 


, f.'kC  iiypotiie s i s of  radial 
'Cuict  a shifo  varyi;ig  as  the  cosine  of 
th.e  latitude.  The  shift  actually  fouiik.  deviated  aistinctly 
from  this  re  lat  i onshi  p.  „ it  was  subs  tant  i al  1}/  constant  and 
of  the  order  of  5 x lO^'^A  for  0.9  of  the  radius  of  the 
sun  and  then  rose  rapidly  at  the  limb  to  13  x iO~^A.  As 


:ar  as  could  be  determined,  th 
observations  of  Frcundiich  and  rivers 
been  found  for  this  characteristic. 


C t,  aJ 


jle  with  the 


Eddington  and  blitra  have  pointed  out  that  the 
hypothesis  of  radial  streaming  might  les.a  to  a variation 
with  solar  latitude  different  from  the  cosine  function  be- 
cause of  the  differing  depths  with  v,'hich  one  sees  into  the 
photosphere.  An  attempt  was  made  to  evaluate  the  para- 
meters in  the  formulas  of  these  authors,  but  with  unsuc- 
cessful results. 


The  poss ib i 1 i ty  was  then  considered  that  the 
shifts  being  observed  v/ere  a mixture  of  those  due  to  rela- 
tivity and  those  due  to  a change  in  the  energy  levels  of 
the  radiating  atoms  because  oi'  the  concitions  of  excitation, 
i.e.  collisional  shifts.  This  possibility  is  difficult  to 
explore  because  of  our  ignorance  of  the  excitation  condi- 
tions in  the  photosphere  of  the  sun,  and  our  ignorance  of 
the  dependence  of  these  shifts  on  excitation  conditions. 
Accordingly,  an  effort  was  made  to  find  a systematic  de- 
pendence of  the  o'oserved  shift  upon  the  energy  levels  in- 
volved and  in  particular  to  study  a line  in  which  the  ab- 
sorption took  place  from  the  ground  state.  This  investi- 
gation was  also  unsuccessful.  The  chosen  line  (6572. GACa) 
v/as  found  to  have  a smaller  rather  than  a larger  shift 
k* * 1 u s . nik.ie dickce  neig 'no or s.  ho  systematic  cc pence nc e 
of  the  shift  upon  the  energy  of  the  iok.-er  state*  of  the 
ato*m  was  found. 
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CIS  UlPkSUCCC^jiCfci  i-O  ^I.L.  ^..C  ^-P0P>-04.i  o*  lP*0  PtJO 

O 1.  ^ O X \JL  P Ct^^Oa  \'V^O  a Va  a Xii^'a  a.a'.^OoXra^jCavAWaaa  ala  ^ O i i ta  a^ 

invc'-;  L i X i Ola  ;r.ay  have  to  ,c  eolayec  until  r-tore  iPaf  ori.'iat  i on 
is  available  about  coliisional  shifts. 


Ihlvta^alE:!  .APSCRPTICh  bPhCTRA  Abb  CGa? IGURATIChS  OF  SUB- 
S T I TiJ  i uD  'i  C — Ca";  a''.Ai'>  .uS 


The  ipafrared  abserptiop.  spectra  of  a number  of 
eye  1 ohexapaC  derivatives  have  rccepatly  been  ipavesti  gated 
by  i.'a.  Larnaudie  in  the  laboratories  of  Professor  ,J . 
Lecomte  (Paris),  The  results  are  in  ceaneral  agreeament 
with  expectat i opaS  . The  most  surprisiPaQ  conclusion  is 
that  liquid  c 1 s-1^4-d  i chi  or  ccp'c  1 ohexar^e  is  probably  a 
m ixture  Ox  Caadtr  cind  b^cit  C0aaa..^ura,^4,^ns. 


"he  presence  of  tv-'o  isomers  in  mopaosu 


bs  t i tutec 


cyclohexanes  is  due  to  the  fact  that  there  are  two  types 
of  s tcrc ochemi ca  1 ly  different  Vc.ler.ccs  on  each  carbon  atom: 
equatorial  (e)  and  polar  (p).  The  first  spectroscopic 


observations  of  this  phcncm-CPaOn  Va'ere  m.ade  about  twep*ty  years 
ago  by  Kohlrausch.  Lar.naudie  ipaVestigated  the  iPifrarec 
absorption  spectra  of  the  following  cyclohexane  derivatives 
in  the  liquid  and  vapor  phase;  -D,  -P^  "^1,  2nd 

-I,  Analysis  of  the  spectra  indicates  that  the  equatorial 
isomer  is  the  more  stable  one  apad  the  difference  ir*  stability 
appears  to  depend  opi  the  sise  of  the  substituent  (cf.  Comptes 
Rendu,  235 , 15-i  ( 1952)). 

The  iPifrared  absorptiopa  spectru-m  of  trans-1,2- 
d ihydr  oxycyc  1 chexane  corresponds  to  an  equilibriuam  mixture 
of  the  l?,2p  and  le,2e  isomaCrs,  The  ie,  2e  form  is  much 
the  stabler  one  of  these  two.  (cf.  Comotes  aRePidu,  235,  909 
(1955)). 

A large  nuaUber  of  absorption  bands  are  observed 
in  the  region  betweepa  700  -1400  cm.“-  iPa  the  spectra  of 
traPiS-l,4-dichlor  ocyc  lohexane  apid  the  correspond  ing  bromo 
derivative.  The  results  can  be  satisfactorily  explained 
on  the  basis  of  the  predicted  equilibrium  betvarcen  the  ip, 

4p  and  le,4e  forms.  While  Lar.naudie’s  observations  sug- 
gest that  both  for. ms  persist  ipa  the  solid  state,  it  is 
possible  that  these  v.’ere  made  opa  a supercooled  liquid. 

A n a s . m ^ X caP  s L (.ady  i x wa  s aOCenaa..  y pax^jor  xoa  *r  Oi>i  o a oan 

t na u X n xaaO  \.iyx»x«.axla.aae  sxiaaLe  Oaa^ y ^ ..e  .e,^xe  co.a.  xguPx.tion 

peiSxsts  (cl.  .> Pxax lO,  . o o ^.at/axOy,. 
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The  obsorvcJ  bpoctn:..:  o;'  cib-l,‘C 

boVv^ii  ^ tj,  i *j*^  o \'J  b ^ ^ b W ** 

OOriSiCiO*'3bx^^  4L^0I  0 41.44.l4i  W Olll-vi  4.1  Ci.4_4li4...,4j'4-  4 

r.olcoular  coni  ip;;;':.!  1 or. . Since  fno  ...ynar.':! 
one  to  the  flexible  ring  in  this  case  core 
be  eween  le^^P  ^ j.p^*4.e  ii.  is  no..  Cii^i 

•< 


-d  ic;.  lor  ocyc  1 o- 

0 c-  ^ _ Ti ' ; i li 

c ecu- 1 1 1-r  iuci 
e s O'  on  c.  s to  t no  t 
4*  n 1 e ol  pr  ov  1 ci  i n Q 


a new  c cni'i  gurati  or..  The  rcculto  ana  also  ti.e  si.t.ilar  ones 
on  the  correspond  Ing  dil.rot'.o  dcriva4..v'e  are  best  explained 
by  assmaing  that  there  is  a second  c onfi  c/er  at  i on  present 
^n  witieh  tiiC  cyolonexane  i ing  nas  ti.e  ou^t  X44.<*..i« 


TnS  application  Or  ULTR.-^SOh  1C  TnCHNlSUSS  TO  THE  STUDY  Cr 
RO  i 1 1 e/.'-iAa  i.  S O.v  .ioR  1 S 4'.'i 

The  application  of  ultrasonic  techniques  to  the 
study  of  rotational  is  oner  i sr.ij,  especially  in  cyclohexane 
derivatives,  has  been  investigated  by  J.  harpovich  work- 
ing in  Professor  V/iliis  Jackson's  laboratory  (Departr.ent 
of  Electrical  Engineering,  Imperial  College,  Lpndon)o  As 
is  well  known,  in  normal  liquids  a plot  of  c./x"'^  against 
f gives  a straight  line.  Here  a is  the  acoustic  absorption 
coef ."icient  and  f is  the  frequency.  An  anomalous  curve 
consisting  of  a horizonatal  straight  line  passing  through 
a sharp  drop  and  ending  in  a new  horizontal  line  at  higher 
frequencies  has  previously  been  reported  for  a number  of 
substances,  such  as  carbon  disulfide,  a few  acids  and  esters. 
This  is  generally  interpreted  as  a relaxation  phe.noraenon, 
corresponding  to  the  disturbance  in  the  s ta tc  of  a dynamic 
equi  1 ibr  itam  by  the  acoustic  waves.  Apparently  the  equili- 
bria in  question  can  be  of  several  types,  one  of  them 
being  that  between  rotational  isomers,  and  thus  the  method 
p.esen^s  a valuc^bxe  new  .cox  .no  s.uay  o*  tnis  onen ome n on , 
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;Vv-;'povica  cxa: 
varidv  of  or> 


:n  ic 


. 1 u : c ^ in 
* c \'a  _ o n « 


I or*  1C  L.  .jO  or*  _j  l i on 
c I'recucncy 
M t no  ot,creo~ 
concicie.nt 


ran  ,i  iiO  l\iiocyci»3i>  ~ loC  r.io^ 
ci.cc.icai  viewpoint  the  moot  iniero. 
results  are  t*iose  ontcinoc  on  ono  cyc*,G.iux*-.nc  ucriVt-*-*vco* 
Tnuse  a:, roc  ox  ircir.o  iy  well  wiin.  cxpoctacicns  basuo  on  the 
chair  forrr.  of  one  x.oloculo  an<i  on  one  conclusions  of  pre- 
vious inves t i ga sor s , especially  Fitacr  ct  al,  on  sucstitutec 
c p^c  1 o ne xano 3 • i he  an oaiva ly  occcrvoc  i or  cp'c-c*.exc*nc  con— 

fir.as  the  pseudo  chair  and  pseudo  boat  .'or.cis  postulated  by 
Pi  tscr . 


O X C.* 

ci  1 n'.c 
acid 
ser  V 
r.'.ay 
ac  o 
f or  r.i 
obta 
pec  t 

c.r*.G 

or  Qa 
to  r 
r*,a  s 

mOk  u Q 


i ilC  Cfcl^Oir.ci  1 Gll‘3  GGS  OT  * 07\ 
s was  previously  in i: 


1 1,  u 1 ^ 


z\-/  c ’v'e  r 


f the  sirtple  organic 

uurixS  wi *c  A « ‘ 

:'ry  required  in  the 


G i me r i o a c i or*  pr  oc ess  is  pr  cn a 
aui.e  oy  acoustic  tecnnicuos  anc  r 
provide  a preieraol^  enplana'c  i cn^ 
Stic  results  obtained  on  the 
hydrogen  bonded  dimers;  are  v 
ined  on  the  acids  supports  this  viv. 
e d s tr  one  bane s at  i - oO  and  - .coerr. 


oo  r. ign  to  sc  co** 
a t i cna  1 is omic r i s m 

• *•*  ct  v_/0  v<4*CkC  c*ie 


phich  cannot 
s . ci:  lar  to  those 

. ne  two  uncx— 

' ? p or  t c d by  Thonips  on 


orKinQuon  in  tne  inirarec  spectra  oi  a larre  senes  oi 
nic  esters  are  interpreted  by  r.arcicvich  as  belonging 
otational  is  oir*er  s,  ar*  Price  finings  coiiege^,  ^^onc  on  y 

recently  observed  that  one  of  those  bands  of  ethyl  for- 
disappears  on  cooling. 


The  ir*ethod  used  in  these  investigations  is  a 
resonance  reverberation  technique.  Ti'.'o  crystals  are  suit- 
ably attached  to  the  spherical  container  and  the  ti.v.e  con- 
stant of  the  decay  of  t*he  racial  node  excited  by  one  crystal 
is  observed  by  nieans  of  the  other  crystal.  This  time  con- 
stant is  related  to  the  absorption  of  theacoustic  waves  in 


the  meditur*. 


Additional  details  are  discussed  in  Technical 
Report  ChRL-33-53  available  fro*T.  the  Technical  Publicatio: 
Office,  Code  740,  Office  of  haval  Research,  Department  of 
the  Navy,  ’Washington  25,  D.C. 


bbiCHANICAL  HYSTERDSIS  in  POLYCRY5TALLIXE  blRANIUld 


'W.  Iv.unro  and  Z.R.'vV.  Jones  (P..E.R.E.,  Harwell) 
have  observed  "elastic  hysteresis*"  in  specimens  of  wrought 
ur an  1 um  Cx  PD. 05  ^er  cent  ^ur***y.  ir*w  i>«*reso— s»*rcin  .ine 
v/a s found  ox*  be  o*urved  *r x****  *.*.0  or.  j.n,  *-*s  ***.s  ..'.'ovious* y 
been  observed  ’ey  efner  inves  t i g.i  t or  s ; however  , i.'.unr  o and 
o n e s ha  V e also  x ou  nd  tnao  o**e  .x**^dinv.  *..*x.  Uti.Oo^uinii  xine 
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for  a coir.plcLe  eye  ic  i orrve  a xooo,  loop  ib 

to  the  **olustic  iiys  tc r o e A s icu.^a  ir»  otr.cr 
wf.on  i-hcy  arc  a ir  cased'  beyond  their  pri:;;ltivc  elastic 
1 i ni  i t s • 

7;'.o  W’'ovnjht  nraniuui  spccii.ion  v...s  subjected 
to  oOO  cycles  ox  e oi»tp  r e s s i on  ax  stress  c*  .ua  xir.a..*  oi  /ojOC 
os  i * i OiC  e r*e  r oy  c i s s x pa  ted  p-^r  stress  eyexe  vari*-;d  xroi;. 
17.0  X iO^  ergs/cc  after  ten  cycles,  to  1,7.4-  ICS  ergs/cc 
3iter  oO  ^ y olos,  a**o  xar.^^or  v.ycl.ng  e — c oeCi.eas&  olie 

cner^v  ciissig'^iwlon  Cfc^^^^iOoi«w**,iy.  ^ * jO  o,.l»*  7^7  c-ssiya*" 

t.  * or*  is  a xactor  oi  ton  larger  t*aan  t*a— a r cana  rn  stecx 
cr  brass.  Tne  Poisson’s  ratio  for  araniam  varies  tn.'oagh- 
*,*^t  .*^0  Si**  i*ss  o ^/Civ*  Oe  i*  we  o * i .1*0  c*  **  a e s o*  C . 7 .**  i*  i * *.  ^ . .■  *^  ^ 

at  tliC  *r*ax i rt*aiTi  s ,*rcss  poin**  i t was  w.7c»  r or  *.ovA^r  *.*ciXir.iax 
stresses,  tne  Poisson's  ratio  siicwed  even  v/ider  variation. 


i»'*vinr  o and  Jones  explain  "elastic  hysteresis'  in 
polyc  rys  ta  1 i ine  samples  in  the  follov/ing  way.  first 

the  deformation  in  response  to  the  load  is  elastic;  i.e. 
ail  grains  deforivi  uni  f ora.ly . Then  one  of  the  grains  yields 
plastically,  thus  increasing  tfic  stress  in  the  neighooring 
grains,  so  that  they  in  turn  yield  as  the  load  is  further 
increased.  Therefore  the  total  strain  is  partly  elastic 
and  partly  plastic,  and  a curved  stress-strain  line  is  ob- 
tained. A similar  argument  applies  to  the  unloading  part 
of  the  cycle.  The  large  dissipation  of  energy  per  cycle 
in  urani'mm  (compared  to  steel  and  brass)  suggests  a dif- 
ference in  fne  mode  of  plastic  deformation  for  this  metal 
I r cm  t na t 01  the  usuat  structural  *.'*e t a *. s . *a . a . *r* 
(■university  of  5 i rming'nam)  has  recently  dem*ons tra toe  that 
at  lew  te*mpera  tur  es  uranium  deforms  pr  iitc  i pa  1 Ip'  by  t\.'ir*ning 
on  the  other  hand  steel  and  brass  deform  m*ostly  by  slip. 


Asolying  this  result  to  the  above  description 


Las  t ic 


hp''steresis*'‘,  IJunr  o and  Jones  assume  t.aat  tv.nnntng  occurs 
v.'ncn  tne  grams  yield  as  the  icac  is  apAlxCO,  an*,  tnat 
de twinning  occurs  as  the  load  is  removed. 

Measurements  have  also  been  made  on  cast  uraniu 
and  it  was  found  that  the  energy  loss  per  stress  cycle  is 
larger  than  in  wrought  uranium. 


TIE  USE  CF  ?*ROT£IN  SOLUTIONS  FOR  THE 


TfMETPY  CF  LIV 


^ k • 0 tij  cA  Ox  wiiO  XJ  0 p c«  * w • ■ • 0 « , u 

vjA  A or  cl^  AUS  OCtiPi  COVOlGpiiXQ  uOC.iAXC/UO,,*  -O 
ua  wt<o  *0A^'c»Ol,A^/^  proxivx^,.  wOi*o 

total  protein  in  living  ceils.  He  has  re 


. i i U O O 


Ludicu  arc  jroatly  fi.cilitaicu  ;.y  t'r.~:. 


01  w u 0 r 


/ ili  t 1 Ol  ii 


01  ^ ' ov* * r.c  * r*c 

i»i  uO 

S0x^ii)2o  v/i_i^,oi'«  v^iiO  ^^  — C.  o*  v«<onuiuC>tf 

01'  iiit.oi'icr'onco  ..lici'osc op^/ ^ ^ o '/  ^ o j iici ■' .c  >'/* .o  ^ r* 

Q pdi't-iwOxtir'  ocXi  1 i*-*  o oik  inoo/w  oi  *^0*.*  dCt..  wi  4 o,  Oi 

xo^s  v.r*ciu  0-.  ^1*0  Xiiu.tOi'idion  ••-  l*'-*.  xOi>  ox 

OOZ'\^^t»  1 Ol*l^  W lt>4i  X x\XXOi>  O4.  CiXljpOi'Oilw  ^-^oliCorici  llk«A>4>>4G  Uiicio 

sorv'o  10  cic  tcrmi  ;.e  the  index  of  rcfr^cuion  of  ti'.c  ceil. 

To  the  extent  that  the  "refractive  incre;,:er. t"  for  orotein 
Ceil  conotituenco  is  w^iC  sai>ie^  i.e.  e.o'O  — o 

in  inecx  oi  relr»-»ction  .or  ..  oer  ceii*-  c*.anoe  ...  ceu*'..c.i“* 


t r a t i on , t ii  i s 
centratio.n  of 


^r*6  Cl  s vir  o rTi 


:nay  he  said  to  yield  the  con- 


protein  in  the  cell  directly. 


.1 . . e.^.e.  lo  ov.  s ^ »..^y . . . ^ . ic  c.^2-^l.c..  w. i.'. . ox 
this  .,GC..nici*e  V.O  o ser  .es  o*  ^xro.xie..»s  ^ .nco.x..^e 


, he 


1 s ce  t e r ni  i n i n Q t .ae  c na  n ^e  s in  protein  c one  e n t r at  i on  i n 
harr.an  blood  cells  in  pathol oc; ica  1 conditions. 


One  potentially  important  nse  for  this  tech- 

XX  X G4  O X 3 X TX  0^3  L Xii|^  Va  4.3x1^44^  ..  » <_«  vx  ^ «X « 3 

distinction  is  based  cn  the  increased  permeability'  of 
t .ae  ceil  v/a  1 1 v/.mcn  taxes  place  alter  csatn  o-  tne 

cell.  suspension  of  cells  in  a tiecium  of  hijhcr  index 
of  refraction  shov/s  a distinct  difference  in  briphtnest 
between  the  live  ana  dead  ceils  'I'hen  chservad  unaer  phase 
contrast.  Apparently  the  dead  Co.ls  cuicxiy  take  in 
audit  io.nal  protein  to  .match  the  c o.icentrat  i o.n  cf  the 


medium.  inis  miQht  be  va.uaole  in  tne  stucy  oi 
handling  procedures  and  transfusion  techniques. 


• OOQ 


.Another  use  for  this  suspension  mediua.  is  in 
spectrophotometry.  if  t;;e  index  of  refraction  of  the 
.r.e o 1 u..i  1 s iTiCi .. . .e d to  o.  ^..e  ^ox.x^  .x^..t.  o^atww.  . n g 

can  be  tre.mendous ly  reduced  and  the  spectru.m  much  .tore 
easily  and  clearly  determined. 


EkkATlh;:  THE 


:'fS  CE  EAILY  IhRAEIATIC:-;  P.Y  E.AST  HEUTRCNS 


The  dose  rates  given  in  the  ESk  item  of  this 


title  (ESN  7_,  46  ( 1953);  should  be  stated 
per  v.-eck”  instead  of  ”rep  per  day*'. 
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/iugus  I 31  to  September  4,  iv53; 
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cj  c-1  p.  n f -1  cn  n ; ; n a ( i n n n n p.  o.  o-r3p-op.ru:;  cu  c3 


( 


Dr.  M.C.  Abbott 
;.,iss  P.  Alexander 
Dr.  N,  Ambaclie 
i e s D . Ar  rac  t r on  g 
Proi'.  H.  Barer  oft 
r.  A.B.L.  Beanak 
r • B • o ^tpiaen^co 
rof.  J.K.  Burn 
rof.  G.jt.B.  Buttle 
r,  F.W.  Carapbcll 
r,  .vl.  Chance 
r.  ’.'.H.D.  C henna  Is 
r.  B.2.  Cooper 
rof.  S.V/^'n.  Cruickshank 
r,  G.S.  Dav/es 
r.  B,J,  Denton 
r*  D-ciper 

r.  O.G.  Edholm 
r«  m oirc-^e  i^ggleton 
r,  G.  regler 
r,  W.  Fcldberg 
r.  J.D.  Ferguson 
r,  V/.F.  Floyd 

ruX*  3 « r\  m G c-  o wt  uia 
ru-.«  Glaser 

rof.  A.D.bi.  Greenfield 
r,  J.H,  Grcen 
rof.  li.A,  Gregory 
r»  H.  Kerxheimer 
rof,  A.St.G.  Huggett 
rof,  C.A.  Keele 
iss  L.bu  J\erly 
rox«  ]\ilricx 

r.  H.W,  Kosterlitz 


ton 


rr  ' '• 


X M \ I ^ ^ y kD  « * w ^ « W * 

r*.  , - r.  1 •- 

•-D  * « 

Br.  Beeph^nson 

Dr.  D.'..'.  Vavlor 

I'iss  3.A* 

■n-  “ c ' ^ 

i->-.  « ■W4.W* 


Br . Alchaei  Fry 
i-.r  c,  rre  or  g e n* a r * o 
^ - • r>  e 1 e - - n a 

a.  • d «D»  iv'-ong-jsr 

nr*  n * S o s n ov/  rex 
D.R,  Wilk-o 
Dr.  J.;/..  v/alker 
Dr,  H.  V/ilscn 


Further  inforaati on. about  positions  and  scientific  interests 
of  these  people  can  be  obtained  from  uhe  Office  of  Raval 
Research,  Code  439,  Washington  23,  D.C. 


Professor  Jannik  Bjerrura  of  the  Technical 
University  of  Denmark,  Copenhagen,  is  planning  a Conference 
Iruned  i a Le  ly  following  the  Stcckholm  .'dccting  of  th*.  Inter- 
national Union  of  Pure  and  Applied  Chemistry.  The  ciscus- 
siona  at  this  Conference  will  be  devoted  larprlp'’  to  com- 
plex cc.T.pounds  of  metallic  i on^  \.'ith  cr_..r.ic  ^n^  inerg^-nic 
— e.  - d m o , e c u les*  ^-iO  r* *-e^--  *v— e x 

•.^-•Oouxed  X or  9 — x2  ^ru^us  ^ x9«>o* 


Ter.  I Vi  ti  VC  pi  lit* VC  Ip s-y  0***1  IjIw. cc  i or*  o 1 G i.  Ti^j 
3ii  Intc”ritiLi  o*4tii  o -*  o s 1 Vi*n  oi  ^ ^ < g i.*  i c i<p.i  *kooAt*t<i  on 

De:;'.agc  to  Living  Cello,  on  July  16  - 16,  in  CopenLegen. 

Thus  the  meeting  would  i:;i;;.od  i ate  iy  precede  the  I nterriC  t i cna  1 
Radiological  Congress.  rurti'.er  detaile  in  the  planning  of 
this  s.eeting  are  to  be  arra.ngcd  by  a comiti  ttec,  which  in- 
cludes Dr.  A,  Hollacnuer,  Oak  Ridge  Rational  Laboratory, 

:'or  the  U.S.A. 


FOR  TKC  C:d  I N 6i  EVE:  ’ TS 


The  following  list  of  forthcoming  events  in 
Europe  for  1953  is  co.mpiled  as  suppleir.entary  information 
to  the  preceding  list  (ESN  1_,  2.7  ( 1953)), 


Date 

23  April  - 
1 May 

18  - 23  May 
10-14  June 
18-29  June 
18  - 29  June 

22  June  - 
4 July 

24  - 26  July 

23  - 27  July 
13  - 14  July 


Me  e t i n c 


International  Kealfn  Congress 


Third  International  Congress 
d 'Eiectr  othermie 

First  Congress  Societas 
epht ha Imoiogica  Latina 

26th  International  Congress 
of  Industrial  Chemistry 

First  International  Congress 
on  C orr  os  i on 

International  Electrotechnical 
Commissi  on 

16th  Congress  Organization  for 
the  Avancement  of  Spectro- 
graphic  Methods 

Inter nat i ona 1 As  tr  oncmical 
Union  - Sy.T.posiu;a  on  the  Co- 


Place 

Has  tings , 
isng  land 

Par  is 
Rome 
Par  i s 


epati ja, 
Yugos lavia 

Paris 


Gr  oningen. 
Hoi  land 


ordination  of  Galactic  Research 

The  Physical  Society,  Papers  on  Newcastie- 
**  Aspects  oi  S pe  c t r 05  c opy , upon— Tyne 


Da  te 

Meet  imi 

Place 

13  - 

18 

July 

Conference  on  Nuclear  i-bysics 

Birmingham 

13  - 

23 

July 

conference  on  "Ionization 
Phenor.'.ena  in  Discharges" 

Oxford 

15  - 

22 

J aly 

Summer  School  on  Physical 
Chemistry  of  the  Solid  State 

Bristol 

Prepared  by  the 
Submitted  by  - 
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057580 


id 


